source, in reception the voltage generator contains in itself the information about the antenna shape, and not only the characteristics of the source alone (i.e. the incident field). In fact, with reference to the equivalent circuit of a receiving antenna in [7] , V g = -E i ·h, that is the scalar product of the incident field and the effective height of the antenna. This choice imposes a value for the impedance of an equivalent Thevenin generator: Z Thevenin =Z antenna . However, as in all Thevenin equivalent circuits one cannot associate a physical meaning to this equivalent impedance (see in [8] , p. 354, to this regard). In our view, a more useful equivalent circuit should be derived, that sees the antenna as a transition between two guiding structures, the dominant Floquet waves on one side and the guided waves on the other. This representation should not resort to Thevenin equivalence to represent the antenna but to Green's functions. In the following, such a circuit is derived for connected arrays in reception. 
Equivalent Circuits for Connected Arrays of Loaded Dipoles
The connected array of dipoles in Fig. 1(a) is investigated. The array is composed of an infinite number of x-oriented dipoles, periodically spaced by d y along y. Each dipole is fed at locations displaced by d x , by a voltage generator V i with load impedance Z l . The loads are represented by assuming equivalent distributed surface impedance over the gaps region, as depicted in Fig. 1(b) . Accordingly, we can impose boundary conditions as 1 2 ( )
tot tot h h represent the total magnetic fields for z>0,<0, respectively. This equation is valid on the entire array surface Σ c UΣ g , if we assume that the surface impedance Z surf (x, y) is a discontinuous function which is equal to zero on the conductive part of the dipoles, and different from zero on the gaps. The total electric field can be expressed as the superposition of the incident and the scattered field. Focusing only on the longitudinal (x) component of the electric field, eq. (1) can be solved with a procedure similar to the one presented in [5] , leading to the following expression for the current distribution on the zero-th dipole i(x): G k k accounts for any general stratification along z and/or for the presence of a backing reflector. The steps of the procedure are omitted for brevity, but eventually lead to the equivalent networks in Fig. 2(a) and (b) for transmit and receive. In deriving these equivalent circuits use has been made of the input admittance (impedance) of a connected array of dipoles that was derived in [6] and is equal to:
It is useful to isolate the following contributions in eq. (2): 1) one associated with the fundamental mode m x =0, m y =0, which is the only propagating mode representing the plane wave transmitted by the infinite array (Y a00 ); 2) a series term accounting for the higher order transverse modes, (m x =0, m y ≠0), mainly depending on the dipole width (Y a0, my≠0 ); 3) a parallel term accounting for the higher order longitudinal modes, (m x ≠0, m y ≠0), which models the capacitance associated with the feeding gap (Y a,mx≠0 ). With reference to this circuit in Fig. 2 , one can represent the fundamental Floquet mode as a series of two transmission line associated with transverse electric (TE) and transverse magnetic (TM) components of the radiated plane wave, respectively. The characteristic impedances of the two TE and TM transmission lines are equal to Z 0TE = ζ 0 cosθ, Z 0TM = ζ 0 /cosθ and we introduced two transformers with transformation ratios n 
Prototype Demonstrator
A prototype demonstrator has been manufactured, based on the design presented in [7] . It represents a receiving 32×32 connected array operating on two separate frequency bands (8.5-10.5 GHz and 14.4-15.4 GHz), for simultaneous radar and Tactical Common Data Link (TCDL) applications. Fig. 3 shows a picture of the array and the comparison between HFSS simulations, equivalent circuit and measurements, for broadside and 45 o scan on the E-plane. The measured reflection coefficient has been evaluated as the array Radar Cross Section (RCS) normalized to the RCS of a metal plate with the same physical dimension of the array. 
